SULF1/SULF2 reactivation during liver damage and tumour growth.
Both SULF1 and SULF2 enzymes are undetectable in normal adult liver tissue despite their high level expression during foetal development. Most hepatocellular carcinomas unlike the normal adult liver, however, express variable levels of these enzymes with a small proportion not expressing either SULF1 or SULF2. SULF1 expression, however, is not restricted to only foetal and tumour tissues but is also abundant in liver tissues undergoing injury-induced tissue regeneration as we observed during fatty liver degeneration, chronic hepatitis and cirrhosis. Unlike SULF1, the level of SULF2 activation during injury-induced regeneration, however, is much lower when compared to foetal or tumour growth. Although a small fraction of liver tumours and some liver tumour cell lines can grow in the absence of Sulf1 and/or Sulf2, the in vitro overexpression of these genes further confirms their growth-promoting effect while transient reduction in their levels by neutralisation antibodies reduces growth. Hedgehog signalling appeared to regulate the growth of both Hep3B and PRF5 cell lines since cyclopamine demonstrated a marked inhibitory effect while sonic hedgehog (SHH) overexpression promoted growth. All Sulf isoforms promoted SHH-induced growth although the level of increase in PRF5 cell line was higher with both Sulf2 variants than Sulf1. In addition to promoting growth, the Sulf variants, particularly the shorter Sulf2 variant, markedly promoted PRF5 cell migration in a scratch assay. The SULF1/SULF2 activation thus does not only promote regulated foetal growth and injury-induced liver regeneration but also dysregulated tumour growth.